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Problem Statement:
Locate all utilities with the area, this includes abandoned in blécé utilities. Locate the utility by a horizontal and
vertical tie to reference point such as a building, the natural ground or a significant structure. Find the material

used for these utilities, ie concrete, cast iron, or stainless steel.
Method of Solution: Review Autocad and PDF drawings provided by INEEL and site visit.

Assumptions:

Not all Utilities lines are shown on drawings. The utilities shown on drawings may or may not be as shown
and must be field verified.

Sources of Formulas and References:

Autocad and PDF Drawings provided by INEEL, and site visit.

Calculation:

Locate and map utility location and material on design drawings.

Summary of Results:
The location and material type for all utilities was not available on the drawings provided.

The drawings are inconsistent in showing the location of utilities within the area of concern. Often the lines
representing a utility are not dimensioned to a building or significant structure therefore leaving room for error.
Most of the drawings are in PDF format, therefore scaling off the drawings was not feasible. The drawings
provided do not show, gas, propane, electric, or telephone lines.

It is recommended that utility locates be performed prior to excavation, that excavation be done in increments
no greater than 12 inches at a time, and that a spotter be provided during remediation/excavation to lessen the
chance of breaking lines during excavation.
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Assumptions:

The loading capacity of granular activated carbon (GAC) was based on published isotherms found in the EPA
Tractability Manual, EPA-600/8-80-042a. The quantity of GAC required to remove each compound was
calculated and totaled for all compounds to define the total quantity of GAC required. 55-gallon size GAC units
will be used with a maximum flow rating of 10 gpm. Two trains with two units in series for each train will be
used. Incidental removal of mercury may occur on the GAC, but for purpose of this analysis it was assumed
that no mercury removal will occur.

Heavy metals will be removed with ion exchange. The loading will include all cat ions except sodium and
hydrogen. Sufficient resin will be provided to treat the water without regeneration. The resin will then be
disposed with the heavy metals and radionuclides attached.

Sources of Data:

ABQO3-HP003-RAC
ABQO04-HP004-RAC
GWTF Radionuclide Removal Evaluation (June 17, 1996)
INEL-95/0421 Rev. 0 October 1985

" RD/RA WP Appendices H & G — Sampling data for the V Tanks
www.generaicarbon.com
www.usfilter.com

Calculation:

Sample calculations are presented herein to show the methodology used and the resuits of all calculations are
summarized on calculation sheets (Attachment 1) and in the mass balance charts included with the process
description in Attachment.

Water treatment from Tank V-1
Volume = 644 gal

TCE level = 0.16 mg/L
(644)(10°)(0.16)(8.34) = 8.59(10™) Ib

Isotherm capacity at 0.01 mg/L = 0.002 ib/ib GAC
8.59(10%)/0.002 = 0.43 Ib GAC used

Lead = 0.84 mg/i

CaCOj equivalent: 0.84(100/207) = 0.406 mg/l as CaCO;
Radionuclide Conversion

Mg/L = (pCilL)*10™"? (Ci/pCi)*10* (mg/g)/Specific Activity (Ci/g)

(1.89E + 04)(107%)(10%)/6.17E-03 = 0.031 mg/L

Equiv. CaCQ; = 0.0031(100/234) = 0.0013 mg/L
U-234 = 1.89E + 04 pCi/l.

Specific Activity = 6.17E-03

LAWPNNEEL Draft Finah\DRAFT FINAL INEEL 10_01\Caiculations Craft Fina\ABQ12-CECC8 RAD\WBQ12 -CECN8-RAD.doc
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Composite for drum filling for Lead

V-1: (1040 gal)(0.84 mg/L) = 873.6
V-9:  (320) (0.942) = 3014
1174.0
Total Volume = 3706
1174.0/3706 = 0.317 mg/L

Contingency:

Two trains of GAC units will be operated in parallel to provide added removal of organics in the event that
organics in the sludge become soluble during the removal process.

Procedures:

The TOC at the exit of the first bed will be monitored to allow changing beds that are prematurely exhausted.
The liquid phase waste will be filtered through oil and grease filters, activated carbon and ion exchanged, then
pumped into water HICs. The water will be transferred into a temporary storage tank and sampled for
compliance with LDRs. Any additional treatment that is required or desired will be accomplished with a backup
treatment system which can be configured with activated carbon and ion exchange, as required.

Conclusion:

This calcutation determines the quantity of filtration material required to remove contaminants in the liquid
phase of the V-Tanks contents in order to satisfy the land disposal regulations (LDRs) according to the
wastewater treatment standard. Since Envirocare cannot accept liquid radioactive waste, the water must be
solidified or absorbed prior to shipping for disposal. For conservatism, however, the mass of absorbent is not
included in these calculations.

These calculations and the mass balance diagrams included with the process description show all the organic

constituents and heavy metals of concern will be significantly reduced below the LDR treatment standards.
Furthermore, most of the radionuclides will be removed by the ion exchange resin.

LAWPUNEEL Draft Fina\DRAFT FINAL INEEL 10_01'Calculations Craft Fina\ABQ12-CEQ08 RACWBQ12 -CEQ08-RAD.doc
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List of Attachments

Attachment 1 Mass Balance Calculations
Attachment 2 Process Flow Diagrams/Mass Balance
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Attachment 1
Mass Balance Calculations
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SENT BY:(610) 701-3187

:g-28-1: 1

8:13 ¢

WESTON BLDG 4-2-

837 6870:2 6/ 9
15/ 27

305

mlimlngy Liquid Phase Radioactive Material
Radionuclide Actlvity Detected | Specific Activity |Activity Datected] Equiv. CaCO, Concentration
{pC/L. {Cy mg/L mg/L
0-234 1.5'5'5'0}7—" §'ﬁ'é 43“3 —1 0.003063208 —1'5!5?:%'9&7——
235 5.88E+02 2.14E-06 0.2684485981 0.112547226
U238 2.10E+02 3.33E-07 0.830830631 .0.2640870853
Pu-238 2.24€+02 17.29 1.2881E-08 5.21217E09
Pu-238 1.05E+02 8.138-02 1.71289€-06 7.1668SE.Q7
Ane241 1.97E+02 3.24 6.08025E-08 2.522082£-08
Cm-242 U (8.61) 3.32E+Q3 NA NA
Cm-243 8.42E+01 46 1.39585E-09 5.74342E-10
Np-237 U (26.7) 7.056-04 NA NA
Sr-90 2.03}_796 141 1.43972E-05 1.5996BE-05
-108m U ({778) 6.37E+02 NA NA
-110m U (1270) 4.66E+03 NA NA
Am-241 U (1350) 324 NA NA
. Ca-144 U (7530 3.19E+03 - NA NA,
Co-58 U (2160 3.16E+04 NA NA
Co-80 1.85E+04 1.13E+03 1.37168E-Q8 2.28614E-08
Cs-134 U (734) T30E+03 NA NA
Cs-137 7 90E+06 87 3.33333E.05 7.43300E-05
Eu-152 U (4880) 1.85€+02 NA NA
Eu-154 U (1860) 1.45E+02 NA NA
Eu-155 U (2420) 1.27E+03 NA NA
Mn-54 U755 7.98E+03 NA NA
Nb-95 U (2400) 3.93E+04 NA NA
Ra-226 T (1260) 9.88E-01 NA NA
Ru-103 U (12800) 3.21E+L04 NA NA
Ru-106 U [3430) 3.36E+03 NA NA
Sb-125 U (3370} 1.06€+03 NA NA
U-235 U (1340 2.14E-06 NA NA
Zn-65 U {1730) 8.20E+Q3 NA . NA
Zr-95 U [(4300) 2.10E+04 NA NA
129 U (252) 1.83E-04 NA NA
H-3 3.04E+Q07 9.84E+03 3.15353E-06 0.000105118
Ni-63 ~ 2.88E+405 - 61.7 48677508 - 7.40912E-06
total 0.898237174 0.378980788

*mg/L = (pCyL)*10"%{C/pC)"10°(mg/g)/Specific Activity {C/g)
*aquiv. CaCQ, was calculated assuming divalent radionuclide
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/?/ 27

Tank V-2, Preliminary Liquid Phase Radloactive Material

*mg/l = (pCyL)*10"'%(CypC))* 10%(mg/g)/Specific Activity (C/g)
*equiv. CaCQ, was calculated assuming divalent radionuclide

Radicnuclide Activity Detected | Specific Activity ] Actlvity Detectad Equiv. CaC0O3 Concentration
{(pCyL) (C/g) m mail.
U-234 3.800+04 6.17E-03 Tﬁfh’ sﬂzse%fa' T "'o‘.ooLg"Lz 73538 1
U-235 1.60E+03 2.14E-06 0.747663551 0.318154703
U-238 4 G9E+02 3.33E-07 1,498498488 0629621218
Pu-238 4.756+02 17.39 2.73145E-08 114767E-08
Pu-239 2.83E+02 8.13E.02 4 616B4E-08 1.93165E-08
A4 £ 88E+01 3.24 1.8179€-08 7.54318E-0D
Cm-242 U (4.90) 3.32E+03 NA NA '
Cm-243 1.62E+01 48 3.52174E-10 1.43928E-10
Np-237 U (27.5) 7 DSE-04 NA NA
Sr-80 4.G0E+08 141 3.47518E-05 3.86131E-08
Ag-108m U {3860) 6.37E+02 NA NA
Ag-110m U (7120) 4.66E+03 NA NA
Arn-24 1 U {15900) 3.4 NA NA
Ce-144 U (37800) 3.19E+03 NA NA
Co-58 U (1800) 3.18E+04 NA NA
Co-60 1.30E+04 7.13E+03 1.15044E-08 1.5174£-08
Cs-134 U {764) 1.30E+03 NA NA
Cs-137 1.35E+07 87 0.000155172 0.000113285
Eu-152 U (4780) 1.85E+02 NA NA
Ew-154 U (1820) 145E+02 NA NA
Eu-155 U {14400) 1.27TE+03 NA NA
Mn-54 U{716) 7 GBE+03 NA NA
Nb-95 U (1960) 303E+04 NA NA
Ra-226 U {(4100) 9.88E.01 NA NA
Ru-103 U (38000) 321E+04 NA NA
Ru-106 U (48200) 3.38E+03 NA NA
$b-125 U (18400) 1,08E+03 NA NA
U-235 U (6450) 2.14E-06 NA NA
7n-65 U (1700) §.20E+03 NA NA
2r-85 U (3210} 2.106+04 NA NA
1-128 U (168) 1.83E-04 NA NA
H-3 1.02E+08 0.64E+03 1.05809€-05 0.000352697
Ni-83 4 48E+05 817 7 260GAE-06 T.15053E-08
total 2.252630568 0.950967528



SENT BY: (6101

505 837 6870:% 8/ 39

201-3187 . 9-28- 1 18:14 : RESTON BLDG 4-2-
2W/2F
~ Tank V-3, 5mrlminary Liquid Phase Radioactive Material
Radlonuclide Actlvity Detected | Specific Activity | Activity Detactad{ Equiv. CaCO3 Concentration
{pC/L) {C/a) {mg/L {mgit)
{234 1.33E+04 6.17E-03 0.002155582 0.000921133
u-235 4.01E+02 2.14E-08 0.187383178 0.078737522
U-238 1.35E+02 3.336-07 0.405405405 0.170338406
Pt-238 3.83E+01 17.39 2.20242EQ9 9.25385E-10
Pu-239 1. 97E+01 8.13E-02 3.2137E-07 1.34465E-07
Am-241 3.18E+01 3.24 9.81481E-09 4.07254E-09
Cm-242 U (6.18) 3.32E+03 NA NA
Cm-243 U (6.28) 46 NA NA
Np-237 U (36.4) 7.05E-04 NA NA
Sr-20 1.23E+07 141 8.7234E-05 3.682687E-05
Ag-108m U (343) 6.37E+02 NA NA
- Ag-110m U (906) 4.66E+03 NA NA
Am-241 U (1780) 3.24 NA NA
Cea-144 U (3C00) 3.19E+03 NA NA
Co-58 U (284) J.16C+04 . NA NA
Co-80 1.48E+04 1.13E+03 1.30973E-08 2.182BSE-08
Cs-134 4 49E+Q2 1.30E+03 NA NA
Cs-137 4.23E+06 87 4 86207E-05 3.54888E-05
Eu-152 U (893) 1.85E+02 NA NA
Eu-154 U (213) 1.45E+02 NA NA
Eu-155 U (1170) 1.27E+Q3 NA NA
Mn-54 U (108) 7 98E+D3 NA NA
Nb-85 U {318) 3.93E+04 NA NA
Ra-226 U (332) 9.88E-01 NA NA
Ru-103 U {5640) 3.21E+04 NA NA
Ru-108 U (4080) 3.36E+03 NA NA
Sb-128 U (1900} 1.08E+03 NA NA
U-235 U {633) 2.14E-08 NA NA
Zn-65 U (237) 8.20E+03 NA NA
2r-9% U (549) 2.10E+04 NA NA
1-129 U {108) 1.63E-04 NA NA
H-3 6.08E+U8 9.84E+03 8.31743E-07 2.10581E-05
Ni-63 2.05E+05 61.7 3.32253E-06 5.27385E-08
total 0.59308433 0.251135603

*mg/L = (pCyL)"1073(C/pC)* 10 (mgig)/Specific Activity (Cy/qg)
*equiv. CaCO, was calculated assuming divalent radionuclide
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2 [Z

“mg/L = (pCYLI"10 3{C/pC)" 10°(mg/g Y Specific Activity (C/g)

*aquiv. CaCQ, was ¢alculated assuming divalent radionuclide

Tank V-9, Prahmlnary Liqlmﬁaso Radioactive Material
Radlonuclide Activity Detacted § Specific Activity {Activity Detected| Equiv. CaCO3 Concantration
{pCyL} ({Cg) {mg/.) (mg/L)

U-233 1.24E+04 6.17€-03 0.00201005 0.0008626383
U-234 2.11E+05 6.17E-03 0.034187731 0.014614415
U-235 6.90E+03 2.14E-08 3.224299065 1.372042155
U-238 3.26E+03 3.33E-07 9.78978979 4.148216013
U-238 9.72E+02 3.33E-07 2513818919 1.226438521

Pu-238 1,70E+05 a.13802 0.002773248 0.00118523

Pu-239 4. 53E+D4 6.13E-02 0.000738989 0.0003082
Am-241 4,02E+D4 3.24 1.24074E-05 5.1483E-08
H-3 3.53E+08 9.64E+03 3.68183E-05 0.001220609
Cm-244 521E+03 46,1062 1.13E-07 4.863115E-08

Np-237 2.00E+02 7.05E-04 0.000283688 0.0001197
Total Sr 4 30E+06 141 3.47518E-05 3.86131E-05
Co-80 1,18E+03 1.13E+Q3 1.04425E-08 1.74041£-09
Cs-137 4.20E+05 87 4.82758E-08 3.52379E-08
Eu-152 5.66E+02 1.85E+02 3.05946E-09 2.0128E-09
Eu.154 2.T2E+02 1.45E+02 1.87586E-09 1.21809E-09
total 15.97109015 6.784171178
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Attachment 2
Process Flow Diagrams/Mass Balance
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Problem Statement:

Determine the disposal and packaging requirements for the pipe and tanks (assuming that it contains a
uniformly distributed residue on the inside of the pipe). Determine the amount of pipe that can be shipped in
one package that does not exceed a Type A quantity (per the DOT definition specified at 49 CFR §173.403).

Determine the quantity of sludge heel that can remain in a tank (assuming that it contains a uniformly
distributed residue on the inside of the tank) that does not exceed a Type A quantity (per the DOT definition
specified at 49 CFR §173.403).

Method of Solution:

Pipe:

Utilizing standard mathematical formulas for geometric shapes and standard constants for metric conversions,
calculate the volume per foot of 4 and 6-inch diameter pipe and convert this volume to gallons. Next, using
characterization data and volume estimates from references above, calculate the total maximum activity of the
sludge or solid phase for Tank V-3. Finally, calculate the maximum (total) linear feet of pipe that can be
determined to nat exceed a Type A quantity per package as specified in 49 CFR §173.403.

Then, assume that the maximum linear feet of pipe will be packaged into a suitable container in which the
volume of the waste container is not greater than 10% of the volume of waste. Based on the final container
volume determines the 10 CFR 61.55 classification.

Tank:

Utilizing standard mathematical formulas for geometric shapes and standard constants for metric conversions,
calcuiate the approximate volume of sludge heel in gallons that can remain in tank upon completion of contents
removal. Next, using characterization data and volume estimates from references above, calculate the total
maximum activity of the sludge or solid phase for Tank V-3. Finally, calculate the maximum (total) amount of
sludge that could remain on the inside of the tank that can be determined to not exceed a Type A quantity per
package as specified in 49 CFR §173.403.

Then, assuming that the above waste is stabilized within the tank using a suitable solidification media,
determine the 10 CFR 61.55 classification based on the solidified waste volume.

Calculation:

Input data, specifications, and applicable regulatory criteria into Excel 97 (or DOT) spreadsheets that have
been designed and validated to determine appropriate DOT shipping criteria and 10 CFR §61.55 classification,.
Note that these spreadsheets are attached as referenced herein.

Note: The DOT spreadsheet contains formulas that have been validated or “check printed” to ensure cells are
referenced correctly and arithmetic operations and algebraic calculations are correct. The spreadsheet is then
“locked” using the password protection function. The values and subsequent determinations that the algebraic
formulas calculate have been independently verified using RADCALC software available through the DOE/NTP
website. Calculations are also independently verified using a Hewlett-Packard model 48G+ hand held

calculator.

Assumptions:

1. Each pipe contains a uniformly distributed residue on the inside that is .25 inches thick for both the 4 and 6-
inch pipes.

2. Evaluate the 6-inch pipe with only 1/16" inch of waste to determine the disposal requirements.

3. Tank V-3 is assumed to have the highest representative activity of all V-Tank solid phase wastes and is
therefore suitable to represent the worst case scenario for determining the volume limit of ancillary tank
pipe and tank sludge heel for packaging and disposal.

4. In accordance with Low-level Waste Licensing Branch Technical Position on Radioactive Waste
Classification (May 1983, Rev. 0); (c)(2): Radionuclide concentrations should be determined based upon

LAWPNNEEL Draft Final\Calculations Oraft FinahABQ 13-HPO05 RAB\ABQ13-HP00S RAB.doc
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volume or weight of the final waste form, or (3) in many cases, the volume used for waste classification
purposes may be considered to correspond to the volume of the waste container.

5. The tank contents can be uniformiy distributed within a suitable solidification media.

6. This evaluation does not evaluate V-Tank wastes for compliance with the waste acceptance criteria (WAC)
of any disposal facility or with respect to RCRA/TSCA constituents.

7. The numbers derived by the DOT spreadsheets should be used as estimates only. The determinations
made by interpretation of the data in the DOT spreadsheets should be carefully considered with respect to
the quality of the radiological characterization data provided.

8. With regards to the characterization data, when a radionuclide was not detected, its detection limit was
used as a conservative estimate. Note that this conservative assumption has essentially no effect on the
overall determinations.

9. Th-234 and Pa-233 are assumed to be in secular equilibrium with the parent radionuclides, U-238 and Np-
237 respectively; their activities have been added as appropriate.

10. In accordance with 49 CFR §173.433 requirements, the activity of Pu-241 has been added at 9.52 times

" the activity of Am-241.

Sources of Data:

Characterization Data from:

Comprehensive Remedial Investigation/Feasibility Study (RI/FS) for Test Area North Operable Unit 1-10 at
INEEL, DOE/ID-10557, November 1997, Dept. of Energy/ldaho Operations Office, Idaho Falls, ID.

V-Tank Waste Volumes from:

Memorandum from Carolyn S. Blackmore to J. Todd Taylor, 03/10/98, Criticality Safety Issues Associated With
The Test Area North V-Tanks — CSB-004-98, Lockheed Martin Idaho Technologies Company

Formulas for Geometric Caiculations:

CRC Standard Mathematical Tables, 26™ Edition, William H. Beyer, Ph.D., CRC Press, Inc. Boca Raton,
Florida ' '

Conversion Factors and Constants:

The Health Physics and Radiological Health Handbook, Revised Edition, Edited by Bernard Schieien, 1992,
Scinta, Inc. Silver Spring, Maryland.

Regulatory Requirements from:

49 CFR 171-178, October 2000, “Transportation,” Parts 171 through 178, “General Information, Regulations,
and Definitions, Hazardous Materials Tables, and Shipping and
Packaging Requirements,” Code of Federal Regulations, Office of the Federal Register.

10 CFR 61, October 2000, “Energy,” Part 61, “Licensing Requirements for Land Disposal of Radioactive
Waste," Code of Federal Reguilations, Office of the Federal Register.

Issuance of Final Branch Technical Position on Concentration Averaging & Encapsulation, revision in part to
waste classification technical position, January 17, 1895, Nuclear Regulatory Agency, Washington D.C.

Low-level Waste Licensing Branch Technical Position on Radioactive Waste Classification, May 1983, Rev. 0,
Nucliear Regulatory Commission, Washington, D.C. .

Calculation:

Piping:

LAWPMNEEL Craft Final\Calculations Draft FinalABQ13-HP005S RAB\ABQ13-HP00S RAB.doc
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Referring to the Attachments 1 through 3, the radionuclide activities used in these spreadsheets are from the
characterization data provided in Comprehensive Remedial Investigation/Feasibility Study (RI/FS) for Test Area
North Operable Unit 1-10 at INEEL (DOE/ID-10557, November 1997), which was provided by INEEL personnel
in electronic format (i.e., Excel spreadsheets). The characterization data was converted from picocuries per
gram (pCi/g) to curies (Ci). Average data values were then calculated for each radionuclide for the Tank V-3
“solid or sludge phase. The solid or sludge density was converted from the applicable Tank V-3 analytical data
and converted to g/cc.

The total activity for Tank V-3 was then calculated using average activities (refer to attachment 1). The data
was then copied into another DOT spreadsheet manipulating the volume of waste, weight, and percent of total
activity before copying. The amount of waste and percent activity is dependent upon a reasonable assumption
of the amount of sludge residue remaining in the pipe (refer to attachment 2). The total linear feet of pipe
allowed per package that will not exceed a Type A quantity, is a function of the total amount of sludge per
package that does not exceed a Type A quantity. The total amount of sludge per package (that does not
exceed a Type A quantity) can be determined by plotting a graph of gallons versus Type A Package unity
calculation and then interpolating the number of gallons at 99 percent of the Type A quantity limit. Once the
total amount of studge per package is known, the dividend of the total amount of sludge per package and the
amount of sludge in one linear foot of pipe is the total amount of pipe allowed per package that will not exceed
a DOT Type A quantity.

The volume per linear foot of 4 and 6-inch diameter pipe and the volume and weight of siudge per linear foot
are calculated in attachment 4. The resuits of the analysis shows that the pipe can be packaged as L.SA I
materials but because of the Sr-90 levels assumed, even 1/16 inch of sludge resuits in the pipe being classified
as a Class B waste. (Attachment 2)

Tank:

The spreadsheets labeled MT Tank with residue, was used to estimate the DOT Type for the V-3 tank. The
radionuclide activities used in this spreadsheets are from the characterization data provided in Comprehensive
Remedial Investigation/Feasibility Study (RI/FS) for Test Area North Operable Unit 1-10 at INEEL (DOE/ID-
10557, November 1997). The characterization data was converted from picocuries per gram (pCi/g) to curies
(Ci). Average sludge sample data values were used when calculating each radionuclide for the Tank V-3 solid
or sludge heel. The solid or sludge density was converted from the applicable Tank V-3 analytical data and

converted to g/cc.

The total activity for a 17.26-gallon sludge heel remaining in Tank V-3 was then calculated using average
activities. The sludge heel is assumed to be uniformly distributed along the 19.5-foot length of tank. The data
was then copied into another DOT spreadsheet using the 17.26-gallon volume of waste, weight, and percent of
total activity. The amount of waste and percent activity is dependent upon a reasonable assumption that the
amount of sludge heel remaining in the tank pipe can be achieved. The 17.26-gallon volume of sludge
remaining in the tank, combined with the volume of the tank, is a goal that when using average activity levels.
This quantity results in a classification of the Tanks as Class A surface contaminated debris, which can be
shipped as LSA |l quantity. The actual amount of sludge per tank (that does not exceed a LSA Il quantity) will
be determined by analysis of the actual waste stream and by plotting a graph of gallons versus LSA Il Package
unity calculation and then interpalating the number of gallons at 99 percent of the LSA Il quantity limit against
the actual activity of the sludge heel. IN reality the controlling factor is the totai curies of Sr-90 that is
determined in the sludge, as that is what is controlling the determination that the waste is a Class A waste.
Under the above condition, the waste is Class A, but the addition of any more curries of Sr-90 would result in
the Waste being classified as Class B.

Discussion:
Piping:

‘To determine the respective amount of activity that the sludge represented in a foot of pipe, the total activity in
the total sludge or solid phase of Tank V-3 needs to be determined (refer to Attachment 1). The DOT
spreadsheet entitled “V-3 All Sludge AVG” analyzes the 652 total gailons of sludge or sclid phase waste in
Tank V-3. For a 6-inch pipe, with 1/8™ inch of contamination or 0.038 gallons, in one foot of pipe wouid
represent 5.8E-03 percent of the total (i.e., 652 gallons) of Tank V-3 sludge or solid phase waste. Therefore,
LAWPMNEEL Draft FinainCalculations Draft Fina\ABQ13-HPO05 RAB\ABQ 13-HPCGS RAB.doc
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. the individual radionuclide activities for the total Tank V-3 can be multiplied by 5.8E-05 to determine the
activities that would be present in 0.038 gallon (refer to Attachment 2). These values can then be used to plot a
graph of total gallons of sludge versus the sum of the ratios of activities per A, for the total amount of sludge in
the Tank V-3 and 0.038 gallons. Refer to Table 1.

Table 1. X and Y values for plotting the graph of total gallons of sludge
In piping versus sum of the A, ratios

Description Total gallons (x) Sum of A® ratios (y)
Total V-3 Tank sludge 652 35.9
Total V-3 sludge in 1 foot of pipe 0.038 0.00206

Using the graph of the values in Table 1(see attachment 2), the volume of sludge at 99 percent of the Type A
quantity per package is 17.97 gallons. The total linear feet of pipe per package is (17.97 gallons) / (0.038
gallons/ft.) or 472 feet.

Tank: :

Using the average sample values the 17.26-gallon volume of siudge heel! distributed along the bottom of the
tank will not exceed the DOT Type LSA |l shipping requirements. Usung a specific gravity of 1.25 g/cc, this
amount of sludge will weigh approximately 179 Ibs.

Conclusions and Recommendations:

Piping:

1. 472linear feet of 6-inch pipe can be placed into a DOT Type LSA il package and not exceed a Type A

quantity per package. Since this quantity is so large the packaging of the pipe will not be an issue, as

packaging will contain considerably less pipe

With respect to its radioactive constituents oniy, the pipe meets the definition of a low-level waste.

With respect to DOT transportation, the pipe would be a Class 7 Radiocactive material.

With respect to DOT packaging, the pipe would meet the definition of a low specific activity 1I (LSA—II solid

or UN2912) material and could be placed into excepted packaging (IP-2).

5. The amount of fissile material per package (2.28 grams actual) would be less than 15 g/pkg. and wouid
therefore be considered “fissile excepted.”

6. Since the contamination in the pipe will exceed the limits for Class A waste, the pipe will need to be flushed
to remove lose contamination and to meet the goal of deposal as a Class A waste.

PN

Tank:
1. The goal for sludge remaining inside the tanks will be less than 17.26 gallons. A quantity < 17.26gailons of

sludge heel will meet the DOT Type LSA 1l package requirements and not exceed a Type A quantity per

tank.

With respect to its radioactive constituents only, the tank meets the definition of a low-level waste.

With respect to DOT transportation, the tank would be a Class 7 Radioactive material.

With respect to DOT packaging, the tank with the 17.26 gallons of sludge heel would meet the definition of

a limited quantity or low specific activity It (LSA-II solid) and could not be placed into excepted packaging.

5. The amount of fissile material per package (2.5 grams actual) would be less than 15 g/pkg. and would
therefore be considered “fissile excepted.”

6. Assuming 10% of the activity inside the tank is removable contamination, the tank would exceed the DOT
SCO-Il limits for removable contamination and woutd require Type A packaging.

sWN

Computer Source:
Hewlett-Packard Kayak XU800 with Microsoft Window NT, operating system and Office 97 software.

LAWPANEEL Oraft Finai\Calculations Draft Final\ABQ13-HP00S RAB\AB(Q13-HPOOS RAB.doc




Attachment

1
2

o b w

List of Attachments

Title

DOT Spreadsheet entitled, “V-3 All Sludge AVG”

0.25 Inch Sludge per 4" and 6" Pipe per Linear Foot

and 0.0625 Inch Sludge per 6" Pipe

Tank with 17.26 gal Residue

Volume and Weight Calculation for 4 and 6 Inch Pipe
Volume and Weight of V-Tanks and Contamination Prior to
Removal from Ground
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Attachment 1

DOT Spreadsheet entitled, “V-3 All Sludge AVG”
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Attachment 2

0.25 Inch Sludge per 4” and 6” Pipe per Linear Foot
and 0.0625 Inch Sludge per 6” Pipe
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Attachment 3

Tank with 17.26 gal Residue
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Attachment 4

Volume and Weight Cailculation for 4 and 6 Inch Pipe
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Attachment 5

Volume and Weight of V-Tanks and Contamination Prior to
Removal from the Ground
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